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Abstract 

Lunar crescent visibility is a multidisciplinary branch of astronomy from the 
Islamic period, which reflects the interrelationship between astronomy and 
Islam. Its importance endures today, since the Hijra Lunar Calendar is still 
organized according to the rules or criteria for lunar crescent visibility in 
different Muslim countries. In recent decades, several criteria for lunar 
crescent visibility from medieval Islamic astronomy have been studied by 
historians of astronomy, although many of these methods have not yet been 
investigated. Among the unstudied materials are two interesting tables in a 
valuable work entitled al-ZTj al-mu‘tabar al-sanjan by the celebrated 
astronomer and author of treatises on mechanics Abu al-Fath ‘Abd al- 
Rahman al-Khazinl (fl. 474-525 A.H./ 1081-1131 A.D.). 

In this article, I will analyze these two tables for determining lunar 
crescent visibility, included in al-Khazinl’ s Sanjan Zlj. The first one is 
simpler and is based on straightforward limits and computations. The second 
table, briefly introduced by Prof. Kennedy in 1956, allows the examination 
of lunar crescent visibility or invisibility on three levels. This more complex 
table is based on several astronomical and non-astronomical parameters, 
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without any explanation of the rules by which the array of numerical values 
were computed. Undoubtedly al-Khazinl presented this criterion under the 
influence of Thabit ibn Qurra, but he endeavored to construct a new criterion 
which also showed the effect of human and atmospheric conditions on lunar 
crescent visibility. Al-Khazinl distinguishes three levels of crescent visibility 
(general, moderate and acute), thus introducing a concept of frequency. 

Introduction 

In the Islamic lunar calendar, each month begins with the first observation of 
the lunar crescent above the western horizon. This fact led astronomers from 
the Islamic period to devise tables and criteria for determining lunar crescent 
visibility at the beginning of each lunar month. As modem research has 
shown, the two earliest criteria for lunar crescent visibility in Islamic 
astronomy probably appeared in the works of Ya‘qub ibn Tariq and al- 
Khwarizml, which were both heavily based on Indian astronomy . 1 

In later centuries, there were disagreements between Islamic astronomers 
on the subject of lunar crescent visibility and in fact it remains a complex 
problem even for modem astronomers, because it depends on different 
human, atmospheric and astronomical parameters. As far the texts from the 
Islamic period are concerned, the discrepancies in the methods can be easily 
recognized by studying and comparing the numerous criteria and tables in 
the surviving zije s (astronomical handbooks with tables) and in books 
dealing with general astronomy {hay ’a). Although in recent decades 
historians of astronomy have investigated some of these tables and criteria, 
many of them remain unexamined . 2 



1 For Ya‘qub ibn Tariq's criterion see Kennedy, 1968, pp. 126-132. The presence of a table for 
lunar crescent visibility in al-Khwarizrm’s original zTj cannot be ascertained from the 
commentaries by Ibn al-Muthanna and Ibn Masrur. However, a table attributed to al- 
Khwarizml can be found in various sources (King, 1987, 189-192). This table can be shown to 
be based on the Indian visibility criterion with obliquity of the ecliptic 23° 5T and 
geographical latitude 33°. The different table in al-Majrltl’s recension was studied by Kennedy 
and Janjanian, 1965, pp.73-78; reprinted in Kennedy et al., 1983, pp. 151-156 and by King, 
1987, pp. 192-197. After a systematic analysis, Hogendijk (1988 (2), pp. 32-35) concluded that 
the table was based on an Indian visibility criterion and either obliquity 23° 35’ and latitude 41° 
35’ or obliquity 23° 51’ and latitude 41° 10’. See also Van Dalen, 1996, p. 205. 

2 See King, "Ru’yat al-Hilal” [= lunar crescent visibility] in the Encyclopedia of Islam (El 2 )', 
see Kennedy, 1956, for significant zTjes containing tables on lunar crescent visibility. For a list 
of previous investigations of lunar crescent visibility in Islamic astronomy, see King, 1993, II, 
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Among the unstudied material, we find two interesting tables in a valuable 
work entitled al-Zlj al-mu ‘tabar al-sanjan by the celebrated astronomer and 
author of treatises on mechanics Abu al-Fath ‘Abd al-Rahman al-Khazinl (fl. 
474-525 A.H./ 1081-1131 A.D.), who lived in Merv (an important city in 
ancient Khurasan of Iran, now Mary in Turkmenistan). 

Al-Khazinl dedicated his work to the sultan Sanjar ibn Malikshah (sultan 
of the Saljuqid empire, reign: 512-552 A.H./ 1118-1157 A.D.). The Sanjan 
Zlj is particularly important due to the various innovations (including a new 
theory on lunar crescent visibility) that were listed by the author to show its 
superiority over previous zije s. Moreover, in the introduction he states that 
he had made observations during a period of thirty-five years in order to 
compile this zlj. 3 

According to Kennedy’s research, al-Khazinl was among twenty-two 
individuals or groups of astronomers from the Islamic period who made 
independent observations. 4 In spite of its importance, the text of the Sanjan 
Zlj as a whole still awaits detailed study. 

In his Sun’ey of Islamic astronomical tables published in 1956, Prof. E.S. 
Kennedy stated that the Sanjan Zlj includes the most comprehensive 



p. 219, or III, p. 166, on lunar crescent visibility and the regulation of the Islamic calendar. For 
analyses of the underlying parameters of some lunar crescent visibility tables, see Hogendijk, 
1988 (1), pp. 95-104 and 1988 (2), pp. 29-44. 

3 For biographical information on al-Khazinl, see the article “al-Khazinl” by Robert E. Hall in 
DSB, vol. 7, pp. 335-351, and for a historical source see BaihaqI, p. 131. There are three main 
manuscripts of the Sanjan Zlj\ Vatican, Arab 761 (abbreviated as Vat), British Museum, Or. 
6669 (BM) and Sh. Motahhari (formerly Sepahsalar) Library, No. 682, Tehran (MT). Al- 
Khazinl also compiled an abridgement of his zlj ( WajTz al-Zlj) in 525 A.H/1 131A.D. (extant in 
the Hamidiyye Library, no. 589, Istanbul, abbreviated as HM), See Kennedy, 1956, p. 129. 
From al-Khazim’s reference to his thirty-five years of observational work in the introduction 
of the Sanjan Zlj (Vat. fols. 16v-17r) and his table of star positions (fol. 191v) dated 509 
A.H./1115 A.D., I have concluded that he was an active astronomer at least from 474 
A.H./1081 A.D. This conclusion is supported by the citations of some historical sources that 
tell us that al-Khazinl was among the astronomers at the court of Malikshah, who revised the 
Persian solar calendar in 468 or 471 A.H./1076 or 1079 A.D., which led to the MalikI or Jalall 
Calendar. See Sedillot, vol. 52, pp. 309-310 (for its French translation see vol. 53, p. 27) and 
Sayili, p. 165. Further, ‘All Shah-e Bukhari in the ‘ Umdat al-Ilkhaniyya (ms. 781 Paris, fol. 6r) 
mentions that al-Khazinl established the MalikI Calendar in Merv because of the order of 
Malikshah. 

4 Kennedy, 1956, p. 169. 



152 



H.R. Giahi Yazdi 



discourse on lunar crescent visibility among all zlje s he had seen. 5 He also 
presented a summary of this zTj, with a short explanation of the astronomical 
basis of the lunar crescent visibility tables of al-Khazinl and Thabit ibn 
Qurra. 6 

In 1965, Kennedy analyzed Thabit ibn Qurra's table, which is only extant 
in the Sanjan Zij, near al-Khazinl’s own table. 7 In this article, 1 will analyze 
two of al-Khazinl’ s tables for determining lunar crescent visibility in the 
Sanjan ZTj. With the second table, it is possible to examine the condition of 
lunar crescent visibility or invisibility on three levels; it can therefore be 
considered as a developed, more sophisticated version of Thabit’ s criterion. 




Fig. 1: The various arcs between the sun and the moon above the observer’s western horizon 
(adopted from King 1991, p. 241). 



5 Undoubtedly, the Sanjan Zij is among the most extensive examples on many topics including 
lunar crescent visibility. Flowever, the recent literature on the problem of lunar crescent 
visibility has not pointed to any comparably wide treatment in other zijes. 

6 Kennedy, 1956, p. 160. 

7 Kennedy, 1960, pp. 71-74; reprinted in Kennedy et al., 1983, pp. 140-143. See also Morelon, 
pp. 1 13-1 16, 256-259. Thabit also wrote a separate treatise on lunar crescent visibility which is 
similar to Thabit' s material in the Sanjan Zij, see Morelon, pp. 93-112, 230-255. 




